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I n  o rde r  t o  i n v e s t i g a t e  t h e  ionosphere  e f f e c t  f r o n  t h e  

s o l a r  e c l i p s e  of  15 February 1961, IZFIIRAN*) has  o rgaa ized  an expe- 

d i t i o n  t o  T b i l i s i  (Caucasus) ,  where t h e  phase o f  t h e  e c l i p s e  a t  

240 ka a l t i t u d e  (F- layer  of  t h e  ionosphere )  w a s  0,955, The e:xpedi- 

t i o n  s e t  up headquar te r s  near  Kodzhori ,  15 km from T b i l i s i ,  ,3ad on 

t h e  t e r r i t o r y  o f  t h e  ionosphere  s t a t i o n  of  t h e  T b j l i s i  Univers i ty .  

The appara tus  o f  t h e  exped i t i on  ( ~ y p e  C-4 ionosphere  sounder )  xiqs 

i n s t a l l e d  on a t r u c k ,  t h e  feed ing  be ing  assured  by a 1 9  Kw d i e s e l  

e l e c t r i c  u n i t .  The b a s i c  c h a r a c t e r i s t i c s  of  t h e  ionosphere  sounder  

were : f requency-  1 t o  20  mc/s, power - LO kw, t r a n s i t  tirile - L5 s, 
pf l s e  dure t io l i  -60 s. Reception and t ransiniss ion were e f f e c t e d  t o  f* 
a s i n g l e  8 - antenna. The work program inc luded  : t h e  conduct ing of  

15-mintite i n t e r v a l  observa t ions  du r ing  t h e  c o n t r o l  ge r iod  (f:ronz I 

t o  13 February and 1 7  February t o  1 March), of  more f r e ~ u e n t  ( 5  mine)  

obse rva t i ons  from 1 4  t o  1 6  February,  and of  cont inuous obse rva t i ons  

dur ing  t h e  per iod  o f  t h e  e c l i p s e .  

Because t h e  ionosphere  obse rva t i ons  i n  T b i l i s i  were s t a r t e d  

a t  f i r s t ,  l e t  us p r e s e n t  a b r i e f  account o f  ionosphere  c h a r a c t e r i s -  

t i c  of t h a t  region.  Medim va lues  o f  ionospher ic  para.rneters f o r  

February 1961 ,  i n  T S i l i s i ( l ) ,  Simferopol ( (2)  and Moscow ( 3 )  ;%re given 

f o r  -the sake of coiirjarison i n  Fig .  1. It rnzy be s e e n  t h a t  t h e  s t a t e  

of  t h e  ionosphere  i n  Silnferppol "ad T b i l i s i  - d i f f e r e d  l i t t l e  frcm one 

ano ther  as an average;  t h e  d i u r n a l  minimurn was wel l  o u t l i n e d  i n  ~2 
* ) I Z N I R B W ,  f o r  I n s t i t u t e  of  T e r r e s t r i a l  14agnetisrn, of t h e  Ionoa?here 

Radiowave Propagat ion of t h e  USS9 Aczdeny of Sc i ences ,  



at  13 - 1 4  00 hours l o c a l  t ime ,  whi le  t o t a l - y  absen t  i n  Pfoscow, The 

abso lu t e  va lues  of foF2 i n  T b i l i s i  were by about  0 ,5  - 1 . 0  inc/s 

h i g h e r  than  i n  Floscotv du r ing  all t h e  days.  The d a i l y  course  o f  foF 2 

i s  n o t  as smooth. The E- layer  appears  i n  r;iloscow and i n  T b i l i s i  dur ing  

t h e  same morning hours ,  bu t  i n  T b i l i s i  It d i sappears  one hour l a t e r ,  

The mean va lues  foE i n  T b i L i s i  a r e  about by 0,3 t o  O , , 5  mc/s h ighe r  

t h a n  i n  Moscow. 

In going over  t h e  T b i l i s i  f -  graphs f o r  s e p a r a t e  days ,  a t t e n -  

t i o n  i s  drawn to t h e  cons ide rab l e  changeab i l i t y  of foF2 d ~ ~ r i n g  day- 

t i n e  ( i t  v a r i e s  sometimes by 1 - 1.5 mc/s w i t h i n  15 n i n ~ t e s ) .  foF2 

o s c i l l a t i o n s  were a l s o  observed ill E4oscow dur ing  t h e  sarrie dayis, bu t  

wi th  a much l e s s e r  amplitude ( 0,5 - 0.7 mc/s ) , The T b i l i s i  E-region 

i s  c h a r a c t e r i z e d  by a f r equen t  (13.3%) az-pearance of  t h e  E2--layer 

a t  t h e  200 knl h e i g h t ,  while i n  Moscovf i t  appears  cons iderab ly  more 

seldom (about  twice ) . 
A s  an avezea.ge , February i s  a l i t t l e  d i s t u r b e d  montli, bu t  on 

15 FeSruary,  t h e  ionosphere  v f a s  a b s o l u t e l y  q u i e t  cluring t h e  s o l a r  

e c l i p s e .  The moments of  beginning o f  t h e  ma~r;irnum phase ,  and o f  t h e  

end of  t h e  e c l i p s e  a r e  i n d i c a t e d  i n  Figure  2 (and f u r t h e r ) ,  represen-  

t i n g  t h e  f-graph f o r  t h e  da3- o f  t h e  e c l i p s e ,  by v e r t i c a  d o t t e d  l i n e s ,  

R no tab l e  lower ing  of layers", E2 and Fl c r i t i c C d  f requenc ies  

begun i m e d i a t e l y  wit11 t h e  begiiining of  t h e  s o l a r  e c l i p s e ,  T3e va- 

lues of foE decreased by 0.9 nzc/s (3076), va lue s  foF1 - by 1 , 4  mc/s (35?6), 
The e l e c t r o n  d e n s i t y  minimum i n  t he  E  and n- l a y e r s  co inc ides  wi th  

t h e  rnaxinlum phase of t h e  e c l i p s e  having taken  s l e c e  a t  11 23,8 hours  

f o r  t h e  LOO km a l t i t u d e  l e v e l ,  and a t  11 24.2 hours f o r  %be 200 km, 

a l t i t u d e .  

The r e g u l a r  v a r i a t i o n  of  foE and f F1 dur ing  t h e  time of  e c l i -  
0 

pse  a l loEed  a s u f f i c i e n t l y  r e l i a b l e  de te rmina t ion  of t h e  recombination 

c o e f f i c i e n t s  f o r  t he se  l a y e r s ,  A s  i s  we l l  known, t h e  v a r i a t i o n  of t h e  

maximum e l e c t r o n  co~~cermtra t ion  f o r  t h e s e  l a y e r ,  i n  t h e  assumption of  

a uniform d i s t r i b u t i o n  of  t h e  r a c i a t i o n  by t h e  s o l a r  c?.isk, is d e s c r i -  

bed by t h e  e q u a t i o n :  



where f  is the  funct ion  o f  s o l a r  d i s k r s  covering by t h e  Moon, 

Inasmuch as t he re  were no a c t i v e  formations on the  Sun on 15 February 

1961, t h i s  admission may be considered as f a i r l y  probable,  Cos $ 
v a r i e s  comparatively slowly, and i t  may be considered as constant  

dur ing  t h e  period of  ec l ipse .  

Having computed t h e  f  va lues  f o r  h = 1 0 0  and 200 k m ,  and -, ' 

4 having computed B = 1.24 f: .10 el/cm3 and a / d t  abcording t o  

t h e  p o i n t s  of observed curves foE and f 3'1, we have obta ined:  
0 

f o r  the  E-layer : 

UE = 1.5 loo8 cm3/sec, 
qo 

= 400 e l / c d  s e c ,  

f o r  the  F1-layer : 

The magnitudes t X E  and (DC a r e  i n  good correspondence with a 
those  obtained during the time of o the r  s o l a r  e c l i p s e s  [l]. 

No notable  e f f e c t - o f  the  e c l i p s e  was noted i n  t h e  c r i t i c a l  

f requencies  of t h e  ~ 2 - l a y e r , ' a s  may be seen  from fig.2. 

For a more d e t a i l e d  s tudy of  t h e  quest ion,  Fig.3 was  drawn, 

where foF2 values a r e  p l o t t e d  by do t s  f o r  1 0  days (10 t o  20 Feb, ), 

by s o l i d  l i n e  f o r  the  e c l i p s e  day (15 Feb ,1961 ), and by do t t ed  l i n e  

f o r  the  median values f o r  1 0  days. It may be seen  from the  graph 

t h a t  t he  o s c i l l a t i o n s  of 15 February between 9 and 11 00 hours f u l l y  

"embedn within t h e  spread of  the  poin ts .  It must be noted though, t h a t  

i n  t h e  i n t e r v a l  from 9 t o  l l O O h o u r s ,  which is c lose  t o  t h e  e c l i p s e  

i n t e r v a l ,  a s i g n i f i c a n t  f a l l  o f  f0F2 w a s  observed. However, t h e  pre- 

sence of  andogue; dis turbances during the  ad jacent  days having indu- 

ced the  d iu rna l  maximum f o r  t h e  course of median values of  f,F2, 

d i d  no t  allow the  l i n k i n g  of  t h i s  drop with t h e  e c l i p s e  e f f e c t .  

The obtained r e s u l t s  do not  con t rad ic t  t h e  conclusions reached 

i n  previous works. It is ind ica ted  i n  t h e  book by Al t p e r t  C21, t h a t  

t h e  magnitudes foF2 o f t en  do not  varur s u b s t a n t i a l l y  i n  the  middle and 

southern  l a t i t u d e s  during e c l i p s e s ,  The e f f e c t  of t h e  e c l i p s e  is 



Fig. 2 




